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          Introduction 

 Complete proximal bicanalicular obstructions 
remain one of the most intriguing lacrimal disorders 
posing a dilemma on both diagnostic and manage-
ment fronts. Conjunctivodacryocystorhinostomy 
or CDCR was initially described by Von Hoffman 
in 1904 [ 1 ] and, later, with Jones tubes by Lester 
Jones in 1962 [ 2 ,  3 ]. In this procedure, a new 
passage is created for drainage of tears from the 
conjunctival cul-de-sac directly into the nasal cav-
ity. The procedure can be performed via an exter-
nal approach (external CDCR), an endoscopic 
approach (endoscopic CDCR), a minimally inva-
sive approach (MICDCR), or an endoscopic con-
junctivorhinostomy (CR) without a DCR. Though 
the procedure is useful with a success rate hov-
ering around 90 %, large series have shown two 
major complications, namely extrusion of the 
tube ranging from 28 % to as high as 51 % and 
tube malpositions ranging from 22 to 28 % [ 4 – 7 ]. 
In order to avoid these complications numerous 
modifi cations of the bypass tube have been pub-
lished including additional fl anges, wide medial 
ends, angulated tubes, and porous polyethylene-
coated tubes [ 8 – 11 ]. The complications though 

reduced still continue to be a matter of concern. 
Minimally invasive placement of Jones tubes 
without a DCR with and without the use of endo-
scopic guidance is gaining popularity in recent 
times [ 12 – 14 ]. Although most of the contrain-
dications to CDCR are relative, careful patient 
selection is of utmost importance. The chapter 
will discuss indications, contraindications, tech-
niques, complications, and outcomes of various 
approaches for CDCR.  

   Indications 

     1.    Punctal agenesis   
   2.    Canalicular agenesis   
   3.    Proximal canalicular obstructions   
   4.    Post-dacryocystectomy rehabilitation   
   5.    Multiple times failed DCR with canalicular 

obstructions   
   6.    Lacrimal pump failures   
   7.    Unresolved epiphora following a patent DCR      

   Contraindications 

     1.    Scarred medial canthus   
   2.    Gross eyelid anomalies   
   3.    Gross nasal deformities   
   4.    Early childhood   
   5.    Mentally unstable patients   
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   6.    Unrealistic expectations or patients not keen 
on tube maintenance   

   7.    Poor systemic health   
   8.    Patient who cannot come for follow-ups 

(relative)      

   Instruments and Setup 

 The standard Ophthalmic plastic instrument sets 
and operating room are adequate to perform a 
CDCR. To perform the endoscopy-assisted tech-
nique of CDCR, a nasal endoscope with viewing 
system should be available. 

 The ideal bypass tube is nonhydrophobic, 
nonreactive with the tissues, and rigid enough not 
to collapse. The original Jones tubes are a set of 
pyrex glass tubes of varying sizes; the usual 
lengths vary from 9 to 28 mm (Fig.  27.1 ) The 
ocular end has a fl ange with a diameter of 3, 3.5, 
or 4 mm. The nasal end has a gentle fl ange. The 
outer diameter of the tube is 2.5 mm, and the 
inner diameter is 1.5–1.7 mm. Straight tubes are 
more commonly used but curved tubes are also 
available. Flanges with holes have also been 
designed to secure the tube by passing suture 
through the holes. Gold-plated dilators (Fig.  27.2 ) 
and tube measuring slabs (Fig.  27.3 ) are available 
with the complete set (Fig.  27.4 ).     

 Several modifi cations have been attempted to 
prevent the migration of the tube. The Gladstone–
Putterman modifi cation (Fig.  27.5 ) of the Jones 
tube has a fl ange section in the middle, and is said 
to have less chance of dislocation [ 9 ]. Frosted 
glass Jones tubes and porous polyethylene-coated 
tubes have also been used to reduce the incidence 
of dislocated tubes [ 10 ,  11 ].   

  Fig. 27.1    Lester Jones tubes of various sizes       

  Fig. 27.2    The three gold dilators       

  Fig. 27.3    Tube measuring scale       
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   Techniques 

 The nasal cavity of every patient must be inspected 
in the preoperative evaluation (Fig.  27.6 ). If a 
septoplasty for deviated nasal septum or a middle 
turbinectomy is required, they can be completed 
along with the CDCR procedure (Figs.  27.7  and 
 27.8 ).    

 The caruncle, medial canthal soft tissues may 
be anesthetized by deep infi ltration with equal 
parts of 2 % lignocaine and adrenaline 1:200,000, 
and 0.5 % bupivacaine (Fig.  27.9 ). The nasal cav-
ity is anesthetized by packing with a mixture 
of 4 % lignocaine and adrenaline, and submu-

cosal injection of 2 % lignocaine with adrena-
line (Fig.  27.10 ). Adrenaline is to be avoided in 
hypertensive patients.   

 Once the preparation is complete, the tech-
nique may vary. For external or endoscopic 
CDCR, regular DCR osteotomy is performed 
respectively, followed by creation of the lacrimal 
sac fl aps. A portion of the caruncle is then excised 
followed by enlargement of the track from the 
conjunctival cul-de-sac to the middle meatus of 
the nose with the help of Wheeler of Von-Graefe’s 
knife [ 4 – 6 ]. A Bowman’s probe is introduced 

  Fig. 27.4    A CDCR set       

  Fig. 27.5    Gladstone–Putterman’s tube       

  Fig. 27.6    Preoperative endoscopic examination of mid-
dle meatus       

  Fig. 27.7    Schematic diagram showing minimally inva-
sive bypass tube placement without DCR. Note the head 
of middle turbinate obstructing the path of the tube (Photo 
courtesy: Himika Gupta)       
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into the track and it is further enlarged with blunt 
dissection. The Bowman’s probe is allowed to 
touch the septum and the length from the medial 
canthus to the tip is measured. Subtracting 2 mm 

from this measurement would give the length of 
Jones tube to be placed [ 5 ]. Jones tubes or bypass 
tubes of the surgeon’s preference are then placed 
in the track under visualization to avoid touching 
the septum and secured at the medial canthus 
with 6-0 prolene. Tubes with a fl ange hole are 
preferred for ease of suturing. 

 For the minimally invasive placement of bypass 
tubes without a DCR (the author’s preferred tech-
nique) [ 14 ], a 4-mm incision is given just below 
the caruncle and the tissues gently separated with 
a Wescott scissors (Fig.  27.11 ). A 14 gauge needle 
is then used through this track and directed infero-
medially through the thin lacrimal bone into the 
middle meatus under endoscopic guidance 
(Fig.  27.12 ). A partial anterior middle turbinec-
tomy is done where needed (Fig.  27.8 ). The ideal 
position of the needle in the nasal cavity is midway 
between the nasal septum and the lateral wall of 

  Fig. 27.8    Schematic diagram showing a partial middle 
turbinectomy (Photo courtesy: Himika Gupta)       

  Fig. 27.9    Local anesthetic infi ltration       

  Fig. 27.10    Nasal decongestion with medicated packing       

  Fig. 27.11    Conjunctival incision and dissection       

  Fig. 27.12    The 14 gauge needle to create track for bypass 
tubes       
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the nose (Fig.  27.13 ). Once this position is 
achieved, the caruncular end of the needle is 
grasped and the length of the needle measured 
(Fig.  27.14 ), which is correlated with the length of 
the Jones or Gladstone–Putterman tube (Gunther–
Weiss company, Portland, Oregon) to be used. The 
track is dilated with gold dilators (Gunther–Weiss 
Company, Portland, Oregon) and the tube mounted 
on lacrimal probe steadily placed into the nasal 
cavity through the newly created track (Fig.  27.15 ). 
The nasal end of the ostium is not enlarged and 
this leads to a snugly fi tted tube (Fig.  27.16 ). The 
tube is then secured with a 4-0 prolene at the 
caruncular end (Fig.  27.17 ).        

  Fig. 27.13    Endoscopic view of the desired tube position 
being measured with the needle       

  Fig. 27.14    Needle measurement for the Jones tube 
length       

  Fig. 27.15    Tube being mounted onto a Bowman’s probe       

  Fig. 27.16    Ideal tube placement. Note middle turbinec-
tomy has already been performed       

  Fig. 27.17    Postoperative view of a patient with right 
bypass tube placement       
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 The postoperative regimen includes topical 
antibiotics and steroids, nasal decongestants and 
steroids for a period of 3 weeks. The patients are 
trained to clean the tubes using negative pressure. 
Nonviscous lubricating drops or normal saline are 
placed in operated eye (Fig.  27.18 ). With the contra-
lateral nostril closed, the patient gently sniffs, which 
creates a negative pressure in the nasal cavity and 
drains the cul-de-sac fl uid into the nose (Fig.  27.19 ). 
The patients are postoperatively followed up on 
day 1, 1 week, 6 weeks, 3 months, quarterly for 
1 year, and 6 monthly thereafter (Fig.  27.2c ). At 
every visit, the class of lacrimal drainage is deter-
mined, followed by irrigation through the tube 
to clear the mucus or debris (Fig.  27.20 ). Suture 
removal is done at 6 weeks follow-up (Fig.  27.21 ).      

   Objective Assessment of Tube 
Functions: Drainage Classes 

 There are four categories to assess drainage 
[ 15 ]. A few drops of sterile water of nonviscous 
lubricant is placed in the conjunctival cul-de 
sac with the head tipped backward, and the 
drainage of the fl uid toward the nasal cavity is 
assessed:
   Class I drainage: Spontaneous fl uid drainage.  
  Class II drainage: There is no spontaneous drain-

age but the fl uid disappears on exaggerated 
nasal respiration.  

  Class III drainage: Fluid does not drain with res-
piration but the tube can be irrigated.  

  Class IV drainage: The tube cannot be irrigated.     

  Fig. 27.18    Tube cleaning procedure: Introduction of few 
drops of nonviscous fl uid or normal saline       

  Fig. 27.19    Tube cleaning procedure: Drainage into the 
tube by negative pressure       

  Fig. 27.20    Tube being irrigated to clear off the mucous 
plugs or debris       

  Fig. 27.21    Tube suture removal       
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   Complications 

     1.    Tube extrusion (Fig.  27.22 )    
   2.    Tube migration   
   3.    Conjunctival granuloma (Fig.  27.23 )    
   4.    Peritubal soft tissue infections (Fig.  27.24 )    
   5.    Septum irritation   
   6.    Tube blockage (Fig.  27.25 )    

   7.    Tube breakage (trauma)   
   8.    Conjunctival pressure necrosis (Fig.  27.26 )      

 Tube extrusion, malposition, or migration is 
the most common complication after surgery. 
These patients often need repositioning of the 
tube under endoscopic guidance, or even tube 

  Fig. 27.22    Extrusion of inadequately sized and posi-
tioned tube       

  Fig. 27.23    Peritubal conjunctival granuloma       

  Fig. 27.24    Peritubal soft tissue infection       

  Fig. 27.25    Tube blocked by mucous plugs and 
discharge       

 

 

 

 

27 Conjunctivodacryocystorhinostomy: Indications, Techniques, and Complications



264

replacement, some needing replacement more 
than once [ 16 ]. If a new tube is not inserted within 
days, the passage created may close. Occasionally 
in patients, complications, maintenance, and 
 secondary procedures required may cause 
 dissatisfaction even with a successful, function-
ing CDCR [ 17 ].  

   Outcomes 

 The overall outcomes of a CDCR are good but 
subsequent issues related to the tube are one of 
the main concerns for the surgeon. Stiensapir 
et al. [ 4 ] studied 79 eyes with CDCR and reported 
a success rate of 96 %; however, the extrusion 
rate was 51 %, tube malposition in 22 %, and 
tube obstructions in 23 %. Sekhar GC et al. [ 5 ] 
studied 69 eyes and reported 98.5 % of patients to 
be free of symptomatic epiphora; however, extru-
sion, malposition, and obstruction rates were 30, 
28, and 28 %, respectively. In the largest study in 
the literature by Rose G et al. [ 6 ], 326 eyes were 
studied and an extrusion of 41 % was reported 
and the patient satisfactory outcomes were 
achieved in 91 %. Lee et al. [ 18 ] studied 124 eyes 
and reported a successful outcome in 97 % of 
patients and also found lower rates of extrusion 
(10 %); however, conjunctival overgrowth was 
noted in 12 % of their patients. 

 Choi and Yang [ 12 ] described an endoscopic 
guided transcaruncular Jones tube intubation 
without a DCR with a success rate of 91.4 %. 

They defi ned success as relief of epiphora along 
with patency of the tube to irrigation. Idiopathic 
canalicular obstruction was the commonest indi-
cation in their series (77 %) and the length of 
Jones tube varied from 16 to 30 mm. The signifi -
cant point to note is dramatic reduction in tube 
extrusions (2.9 %). Although 22.9 % had inferior 
migration, majority of them were corrected in the 
clinic itself with good results. However, the time 
of suture removal was not specifi ed and neither 
was the lacrimal drainage assessed objectively. 
Devoto MH et al. [ 13 ] published a similar tech-
nique which they termed “Minimally Invasive 
Conjunctivodacryocystorhinostomy” (MICDCR), 
using the Jones tubes with an average length of 
16 mm. Notable feature of this series was that no 
case had any extrusion of the tube, although infe-
rior migration was seen in 12.7 % of the patients, 
which were easily repositioned satisfactorily in all 
patients. Success in the Devoto series was based 
on demonstrating the aspiration of 2 % topical 
fl uorescein into the nose with endoscopy. Ali MJ 
et al. studied 15 patients with endoscopically 
guided minimally invasive bypass tube placement 
without a DCR and found encouraging results 
with regard to extrusions. However, they reported 
other complications like peritubal soft tissue 
infection and conjunctival pressure necrosis [ 14 ]. 

 In conclusion we state that endoscopic guided 
minimally invasive placement of a bypass tube 
without DCR is an easy and effective alternative 
to the traditional conjunctivodacryocystorhinos-
tomy and is likely to help in avoiding major 
complications of tube extrusion and malposi-
tions seen with the latter procedure. Objective 
evaluation of lacrimal drainage helps in typify-
ing and uniformly assessing the outcomes in 
future.     
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